SYNOPSIS A simple and rapid method for the titration of virus-neutralizing antibody is described. The micro-apparatus and reagents are readily available from commercial sources. Results are included from selected cases which illustrate various conditions of immune status and response.
Virus-neutralizing antibodies are seldom estimated in routine diagnostic laboratories because methods involving replicate series of tubed cell monolayers are so demanding of time and materials. Simplified methods for performing neutralization tests have been described, but these were generally developed for specific purposes and have required various forms of specialized apparatus.
One of the earliest techniques was introduced by Melnick and Opton (1956) for the assay of polio antibodies in monkey kidney cells. Plastic panels were used and results were determined by the observation of metabolic inhibition. When microtitration apparatus became commercially available, neutralization tests were performed in plastic microplates. Sever (1961) described a system for measuring polio antibodies, whilst Schmidt, Lennette, and Hanahoe (1966) used a micro-test for the detection of reovirus antibodies in the sera of laboratory animals. Both of these methods also depended upon the metabolic inhibitory action of virus upon the cell cultures. Moreau and Furesz (1967) Patient N.A., a 5-month-old girl, had been given a second dose only one month before the first serum was taken. Poliovirus, Sabin type I, was isolated from her stools. The second specimen of serum was received six months after vaccination.
Neutralizing antibody titre rises were not demonstrable in paired sera from patients M.P. and J.M., although serological diagnosis was established in both cases by complement fixation. The second sera were taken only eight days after the first specimens. Longer intervals of 20 and 30 days between the sera of patients M.G. and M.S., respectively, had allowed measurable titres of neutralizing antibody to be formed.
In Estimations of antibodies by complement-fixation and haemagglutination-inhibition methods do not usually include those elicited during enterovirus infections, because sufficiently specific antigens cannot be prepared. Pead (1971) has shown that serological investigations by these methods alone will result in a bias towards the diagnosis of respiratory virus disease. Neutralization becomes a necessity for the measurement of type specific enterovirus antibody response, for multiple cross-reactions occur when complement-fixing antigens are used. The Coxsackie virus type B5 complement-fixing antigen has been used in this laboratory to obtain useful serological information, but its ability to crossreact with all Coxsackie virus type B and some Echovirus antibodies has always been taken into account in the interpretation of results. In addition to providing confirmation of isolation results, the microneutralization test has enabled successful type-specific serological investigations of diseases caused by enteroviruses to be made in this laboratory, when isolation methods either proved negative or were not attempted. The technique has also been used for the differentiation of antibody response to Herpesvirus hominis types 1 and 2.
The method described in this paper requires little in reagents or technician time and is performed with materials which are readily available. No previous preparation of tubed monolayers is necessary. The serum/virus pre-incubation time and the dose of virus quoted are arbitrary.
